**************** 



*■ fe^K 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live" 



IS 8469 (1977) : Methods of tests for f lammability of 
aerosol products [MTD 32: Metal Containers] 




Jawaharlal Nehru 
'Step Out From the Old to the New' 



■K^y / 1 juaaaws^fea rs^^TTF^ 



2*S< W I *>S*V2^NK^ 



^frcvvv^ 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
"Knowledge is such a treasure which cannot be stolen" 




.^^_ 



• 




BLANK PAGE 



*rt*2V^ 





PROTECTED BY COPYRIGHT 



IS i 84*9*1977 

(Reaffirmed 2001) 

Indian Standard 

METHODS OF TESTS FOR 
FL A MM ABILITY OF AEROSOL PRODUCTS 



UDC 6ZI'79'fi-l6 -■- 9Rft : 536-4A8 




\Q Copyright 1977 
INDIAN STANDARDS INSTITUTION 

M^AK UIIAVAN, 9 BAHADUR SHAH ZAFAR VfARG 

NEW DELJIJ 110002 

^ffirc fojj j?^ g October \977 




IS: 8169- 1977 

Indian Standard 

METHODS OF TESTS FOR 
FLAMMABILITY OF AEROSOL PRODUCTS 

Metal Containers Sectional Committee, MCPD 12 

Chairman Representing 

Shri L. Sikand The Metal Box Company of India Ltd, Calcutta 

Members 

Shri J. K, Khosla ( Alternate to 
Shri L. Sikand ) 
Shri V. P. Agarwal Hindustan Steel Limited, Rourkela 

Shri P. B, Rao ( Alternate ) 
Shri B. R. Ajmani Hindustan Petroleum Corporation Ltd, Bombay 

Shri K. Sundaram ( Alternate ) 
Shri P. R. Bhagwat Railway Board ( Ministry of Railways ) 

Shri S. Chowdrury I.G.I. ( India ) Pvt Ltd, Calcutta 

Shri B. Kumar ( Alternate ) 
Shri M. L. Day M. L. Day and Company, Calcutta 

Shri J. N. Dey ( Alternate ) 
Shri V. V. Ghotge Balmer Lawrie & Co Ltd, Bombay 

Shri A. P. Joseph ( Alternate ) 
Shri P. K. Gupta Containers and Closures Limited, Calcutta 

Shri A. K. Basu ( Alternate ) 
Dr S. V. Gupta Directorate of Weights and Measures ( Ministry of 

Industry & Civil Supplies ), New Delhi 

Shri Samiul Haque ( Alternate ) 
Shri R. C. Jhingan Indian Oil Corporation Ltd, Bombay 

Shri M. A. Mathew ( Alternate ) 
Shri G. S. Kaibet Poysha Industrial Company Limited, Bombay 

Shri S. Chatterjee ( Alternate ) 
Shri P. D. Katrak Zenith Tin Works Ltd, Bombay 

Shri A. R. A. Krishnan Ministry of Defence ( DGI ) 

Maj S. K. Misra ( Alternate ) 
Shri S. Lakshmikanthan Export Inspection Council ( Ministry of Foreign 

Trade ), Calcutta 

Shri P. K. Das ( Alternate ) 
Shri N. C. Magotra The Tinplate Company of India Ltd, Calcutta 

Shri P. K. Banerjee ( Alternate ) 
Shri A. N. Mukherjee Directorate General of Technical Development, New 

Delhi 

Shri T. Subramanian ( Alternate ) 
Shri I. N. Murty Department of Explosives, Nagpur 

Shri Charanjit Lal ( Alternate ) 

( Continued on page 2 ) 



© Copyright 1977 

INDIAN STANDARDS INSTITUTION 

This publication is protected under the Indian Copyright Act (XIV of 1957) and 
reproduction in whole or in part by any means except with written permission of the 
publisher shall be deemed to be an infringement of copyright under the said Act. 



IS : 8469 - 1977 

( Continued from page 1 ) 

Members Representing 

Dr A. G. Naik-Kurade All India Food Preservers 1 Association, New Delhi 

Shri Y. K. Kapoor ( Alternate ) 
Shri P. V. Narayanan Indian Institute of Packaging, Bombay 

Shri K. B. Gupta ( Alternate ) 
Shri A. R. Vijayendra Rao Central Food Technological Research Institute 

(GSIR), Mysore 
Shri Harshad F. Shah The Indian Paint Association, Calcutta 

Shri D. B. Chatterjee ( Alternate ) 
Shri Balbir Onkar Singh Tri-Sure India Limited, Bombay 

Shri S. Singaravelu ( Alternate ) 
Shri S, C. Singhal Vanaspati Manufacturers Association of India, 

Bombay 
Shri Raj Kapila ( Alternate ) 
Shri D. Sridharan Directorate of Sugar & Vanaspati ( Ministry of 

Agriculture ), New Delhi 
Dr M. R. Subbaram ( Alternate ) 
Shri J. S. Uppal Ministry of Agriculture & Irrigation ( Department of 

Rural Development), Directorate of Marketing 
& Inspection, Faridabad 
Shri S. Jayaraman ( Alternate ) 
Shri P. S. Das, Director General, ISI ( Ex-officio Member ) 

Director ( MGPD ) 

Secretary 

Shri A. R. Gulati 

Assistant Director ( MCPD ), ISI 

Pressure Packs Subcommittee, MCPD 12 : 10 

Convener 
Shri K. R. Narasimhan The Metal Box Company of India Ltd, Calcutta. 

Members 

Shri J. K. Khosla ( Alternate to 
Shri K. R. Narasimhan ) 
Shri B. V. Kamte Aerosol Services ( India ) Pvt Ltd, Bombay 

Shri Hement Kanoria Pressurepack Private Limited, Bombay 

Shri P. D. Katrak Zenith Tin Works Ltd, Bombay 

Shri D. R. Kothari Bharat Containers Pvt Ltd, Bombay 

Shri I- N, Murty Department of Explosives, Nagpur 

Shri Charanjit Lal ( Alternate ) 
Shri J. N. Parekh Navin Fluorine Industries, Bhestan 

Shri G. V. Rao ( Alternate ) 
Shri B. B. Roy Pfizer Limited, Thane 

Shri K. G. Shah Everest Refrigerants Limited, Bombay 

Shri Rajendra K. Shah Vibro Pharma Pvt Ltd, Bombay 

Shri B. S. Sule Hoechst Dyes & Chemicals Ltd, Bombay 

Shri P. N. Venugopal Hindustan Petroleum Corporation Ltd, Bombay 

Shri K. Sundaram ( Alternate ) 

Shri G. S. Srivastava ( Alternate ) 
Shri K. A. Warrier Colgate-Palmolive ( India ) Pvt Ltd, Bombay 

Shri S. K. Sukhthankar ( Alternate ) 



IS : 8469 - 1977 

Indian Standard 

METHODS OF TESTS FOR 
FLAMMABILITY OF AEROSOL PRODUCTS 

0. FOREWORD 

0,1 This Indian Standard was adopted by the Indian Standards Institution 
on 16 May 1977, after the draft finalized by the Metal Containers Sectional 
Committee had been approved by the Marine, Cargo Movement and 
Packaging Division Council. 

0,2 This standard is one of a series of standards on aerosol dispensers. 
It lays down the methods of testing the flammability of the contents of the 
aerosol dispenser, that is, aerosol product to determine the flammability 
hazards of aerosol products. 

0.3 The three methods of test given in this standard are based on the 
methods given in ASTM Standard D 3065-1972 'Non-returnable metal 
aerosol dispensers s , published by the American Society for the Testing and 
Material. 



1, SCOPE 

1.1 This standard lays down the methods of tests for the determination of 
flammability of aerosol products. 

2. GENERAL 

2 J Three tests as given in 3.1, 3.2 and 3.3 are suggested for testing the 
flammability of aerosol products. All the three tests should be used for 
each type of formulation tested because collectively these tests give a better 
overall check than any one separately. The three tests simulate the 
following conditions to which a filled aerosol dispenser can be subjected: 

a) The flame projection test indicates how far a flame will extend 
beyond a burning taper if the spray from a pressurized dispenser 
is directed towards it. This is comparable to actual performance 
of the full complete mixture as sprayed. 

b) The modified Tag open-cup test indicates what might be expected 
if there had been a leak, and after the propellant gas had been 
lost, the remaining liquid should be heated sufficiently to cause 
the remaining solution to boil or evaporate excessively. 
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c) The closed drum test indicates hazards, if any, that may result if 
one were to spray excessive quantities of different formulations in 
a confined space and there is a flame present; and also the result 
of varying degree of dilution of spray with air in the presence of a 
flame. 

2.2 A unit shall be classed according to the lowest rating received in any 
one of the three tests. 



3. TEST METHODS 

3.1 Flame Projection Test 

3.1.1 Apparatus 

3.1.1.1 Base 
intervals. 



100 mm wide and 600 mm long, marked at 150 mm 



3.1.1.2 A rule — 750 mm long and marked in centimetres to be sup- 
ported horizontally on the side of the base and approximately 150 mm 
above it. 

3.1.1.3 Candle, paraffin — approximately 25 mm in diameter and of 
such height that the top third of the flame is at the height of the horizontal 
rule, to be placed at the zero point of the base as shown in Fig. 1 . 

3.1.2 Conditioning — ■ Condition the dispenser to 21 ± 1°C. 



RULE 750 LONG 




All dimensions in millimetres. 

Fig. 1 Flame Projection Test 
4 
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3.1.3 Procedure 

3.1*3.1 Conduct the test in a drought-free area that can be ventilated 
and the atmosphere cleared after each test. 

3.1.3*2 Shake the dispenser and hold it upright unless the label states 
otherwise. 

3.1.3.3 Position (place) the dispenser at a distance of 150 mm from 
the fiame source and spray for 4 seconds ( one observer noting the exten- 
sion of flame and the other operating the dispenser ) through the top third 
of 50 mm flame and essentially parallel to the rule. 

Note — Caution — Do not spray large quantities in a small, confined area. 

3.1.3.4 Record the results. 

3.1.3.5 Free the space of any previously discharged material, 
and repeat 3.1.3*2 to 3.1.3.4 twice again, and average the three results. 

3.1.4 Classification — Flammability of the aerosol product shall be as 
follows: 

a) Pressurized dispenser producing flames at full valve opening over 
200 mm at .150 mm shall be classed as combustible; 

b) Pressurized dispensers producing flames at full valve opening over 
450 mm at 150 mm shall be classed as flammable; and 

c) Pressurized dispensers which flash back at any degree of valve 
opening to the container shall be classed as highly flammable. 

3.2 Modified Tag Open-Gup Test 

3.2.1 Apparatus — See Fig. 2. 

3,2.1*1 Tagliabue open-cup tester — Standard type with the addition of 
some means, preferably an open vessel to contain dry ice to chill the 
aerosol unit. 

3.2.1.2 Tag gas flame testing burner 

3.2.1.3 Flash test thermometer 

3.2.1.4 A heat source 

3.2.2 Conditioning — Chill the aerosol unit (filled as for use), flash 
cup and the bath solution to — 32°C. 

3.2.3 Procedure 

3.2.3.1 Use a Tagliabue open-cup tester and transfer into it the 
contents of a pressurized dispenser after the propellant gas has been allowed 
to escape. 
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Fig. 2 Tag Open-Cup Flash Tester 



3.2.3.2 A convenient way of preparing the contents to be transferred to 
the tag open-cup is to chill the aerosol filled as for use to a temperature of 
about — 32°C and pierce the top of the dispenser when in an upright 
position with a very fine hole which shall allow the propellant to escape. 

3.2.3L3 After a few minutes the pierced hole may be enlarged and as 
soon as there is no further evidence of gas escaping, the top of the dispenser 
should be cut open and the contents allowed to stand until the temperature 
is 15°C. 
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3.2*3.4 Flash cup and the bath solution ( brine or glycol ) is chilled 
to a temperature of — 32°C and the material is then poured into the Tag 
open-cup until the cup is filled to the test line. 

3.2.3.5 The test liquid is allowed or caused to increase in temperature 
at a rate of about 1°G per minute and test flame taper passed across the 
cup at intervals of 1°C until the test sample has evaporated completely. 

Note — This procedure is not applicable to products in which the presence of solid 
portion prevents the transfer of a uniform specimen to the cup at — 32°G. 

3.2.4 Classification 

3.2.4.1 Material which drops 6 mm in volume from the initial 
starting line and has not developed a flash would be recorded as having no 
flash under the condition of test. 

3.2.4.2 Materials which flash below 38°C would be considered 
flammable. 

3.2.4.3 Materials which flash below 150°C but above 38° C would be 
considered as combustible. 

3.3 Closed Drum Test 

3.3.1 Apparatus 

3.3.1*1 Drum — A 200-litre open head drum or similar container fitted 
with a hinged cover over the open end, arranged so that it shall open 
readily at a pressure of about 0*3 bar. The cover does not have to fit 
airtight ( see Fig. 3 ). 

The closed or solid end is equipped with three shuttered openings 
( top, side and base of the solid end ) for introduction of the spray. These 
openings are approximately 50 mm from the edge and are of 25 mm in 
diameter. The side opening 50 mm from the edge, is at the mid-point 
between the top and bottom of the drum. 

In the centre of the closed end 150 mm square opening is cut and a 
piece of safety glass attached, to permit looking into the container. 

3.3.1.2 A small flame — such as a plumber's candle, placed midway 
between the ends on lower side of drum, which is on its side ( see Fig. 3 ). 

3.3.2 Conditioning — Condition the dispenser to 21 dbl°C. 
. 3.3.3 Procedure 

3.3.3.1 Place the drum out in the open when the temperature is 
between 15 to 27°C, but as close to 21°C as possible. 

3.3.3.2 Stand the candle on the metal base in the drum, half way 
from each end. 

7 



IS: 8469 -1977 




200 LITRE DRUM 
ED LID 



CANDLE BASE 




All dimensions in millimetres. 

Fig. 3 Closed Drum Test 



3.3.3.3 Light the candle and secure the closure. 

3.3.3.4 Shake the dispenser and hold it upright or if necessary in such 
a position that the liquid contents can be sprayed directly into the drum. 

3.3.3.5 As quickly as possible, place the dispenser at the 25 mm 
opening and spray directly into the drum, directing the spray toward the 
centre of the opposite end, until an explosion takes place, or for a period 
up to 60 seconds whichever occurs first. 

3.3.3.6 After each test, open the drum to clear the atmosphere, and 
clean the drum of any residues which might affect future tests. 

3.3.3.7 Repeat 3.3.3.1 to 3.3.3.6 twice again and average the three 
results using the same dispenser if possible. If size limitations make it 
necessary to use more than one dispenser then do not use more than one in 
the performance of any one test. 

3.3.4 Classification — Any explosion or rapid burning of the vapour-air 
mixture sufficient to cause the hinged cover to move in closed drum test 
shall be sufficient to class the unit tested as flammable. 



